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5HFHQW GHYHORSPHQWV RI QHZ VRUEHQWV DQGPHWDO FKHODWLRQ KDYH LQFUHDVHG WKH SRSXODULW\ RI
,PPRELOL]HG0HWDO$IILQLW\&KURPDWRJUDSK\ ,0$&  ,QYHVWLJDWLRQRIDOWHUQDWLYHPDWULFHVVXFK
DVK\GURJHOVKDVOHGWRLGHQWLILFDWLRQRIWHFKQLTXHVWKDWKDVWKHSRWHQWLDOWRRYHUFRPHPDQ\RI
WKH GLVDGYDQWDJHV DVVRFLDWHG ZLWK SDFNHG EHG FKURPDWRJUDSK\ VXFK DV ORZ SURWHLQ ORDGLQJ
HOXWLRQFRQGLWLRQVUHJHQHUDWLRQDQGFRVW7KHDGYDQWDJHVVXSSRUWWKHXVHRIWKHVHV\VWHPVIRU
GHYHORSPHQW RI ODUJHVFDOH SXULILFDWLRQ DSSOLFDWLRQ IRU LQGXVWULDO XVDJH>@  6LQFH QXPHURXV
QHLJKERULQJKLVWLGLQHUHVLGXHVDUHXQFRPPRQDPRQJQDWXUDOO\RFFXUULQJSURWHLQVIRUVHOHFWLYLW\
DQGLVRODWLRQHIILFLHQF\LWLVLPSRUWDQWWRGHYHORSV\VWHPVWKDWDUHHIILFLHQWZKHQWKHUHLVDORZ
QXPEHU RI KLVWLGLQH UHVLGXHV 0HPEUDQH FKURPDWRJUDSK\ LV HVSHFLDOO\ VXLWHG IRU ODUJHVFDOH
SURFHVVHV DQG LV EDVHG RQ WKH XVH RI WKLQ OD\HUV RI ILQHO\ RUJDQL]HG DQG ZHOOFRQWUROOHG
PDFURSRURXV SRO\PHULF VWDWLRQDU\ SKDVHV >@ 'XH WR WKH PDFURSRURXV VWUXFWXUH RI WKH




IRU WKH ,0$& V\VWHP GXH WR LWV VLPSOH SURFHVVDELOLW\ ELRFRPSDWLELOLW\ DQGPLQRU UHDFWLYLW\ WR
HQYLURQPHQWDOFKDQJHHJWHPSHUDWXUHS+HWF>@
,Q WKLV VWXG\ 3RO\YLQ\O DOFRKRO 39$ ZDV XVHG DV WKH K\GURJHO PHPEUDQH DQG ZDV
VXEVHTXHQWO\IXQFWLRQDOL]HGZLWKDVSDFLQJHOHPHQWEXWDQHGLROGLJO\FLGDOHWKHU%'(
FKHODWLQJ OLJDQG LPLQRGLDFHWLF DFLG ,'$ QLWULORWULDFHWLF DFLG 17$ RU 1K\GUR[\HWK\O
HWK\OHQHGLDPLQH11¶1¶ WULDFHWLFDFLG +('7DQGDGLYDOHQWPHWDO &XRU1L )LJXUH
7KH REMHFWLYH RI WKLV VWXG\ LV WR FKDUDFWHUL]H DQG FRPSDUH WKH WUDQVSRUW SURSHUWLHV RI
LPPRELOL]HG PHWDO DIILQLW\ K\GURJHO PHPEUDQHV WKDW DUH DQFKRUHG XVLQJ D WULGHQWDWH
WHWUDGHQWDWH DQG SHQWDGHQWDWH FKHODWRU $WRPLF $EVRUSWLRQ 6SHFWURVFRS\ $$6 DQG )RXULHU
7UDQVIRUP,QIUDUHGVSHFWURVFRS\)7,5DQG(TXLOLEULXP6ROXWLRQ&RQWHQW(6&ZHUHXVHGWR
FKDUDFWHUL]HDQGGHWHUPLQHIXQFWLRQDOL]DWLRQRIWKHK\GURJHOV








UHODWHG WRK\GUR[\ODQGDFHWDWHJURXSVZKLFK LV LQGLFDWLYHRID39$K\GURJHOFURVVOLQNHGZLWK
JOXWDUDOGHK\GH )LJXUH  >@ 7KHVH UHVXOWV SURYHG WKDW FURVVOLQNLQJ KDG RFFXUUHG ZLWK WKH
FKDQJHLQFKHPLFDOVWUXFWXUHRIWKHK\GURJHOKRZHYHUIXUWKHUDQDO\VLVLVQHHGHGWRFRQILUPWKH
IXQFWLRQDOL]HG DIILQLW\ PHPEUDQH 7KH GDWD DOVR LPSOLHG WKDW IHZ GLIIHUHQFHV RFFXU LQ WKH
K\GURJHOV¶VWUXFWXUHZKHQWKHFKHODWRUVDUHDWWDFKHG
+\GURJHOVDUHDWKUHHGLPHQVLRQDOQHWZRUNRIFURVVOLQNHGSRO\PHUVZLWKDQRSHQPHVKV\VWHP
WKDWDUHK\GURSKLOLF WKHUHZDWHUDEVRUELQJFDSDFLW\ LVEHWZHHQ±RI WKHLU WRWDOZHLJKW
7KHHTXLOLEULXPVZHOOLQJRIK\GURJHOV LQZDWHUDQGGLIIHUHQWEXIIHUVZLWKYDU\LQJS+YDOXHV
DQG LQGLFDWHG WKDW WKHUHZDVVXVWDLQHGH[SDQVLRQRI WKH ILOPV LQGLIIHUHQWS+VROXWLRQV
'DWDQRWVKRZQ7KHFRQWURODQGDIILQLW\PHPEUDQHLQHTXLOLEULXPVROXWLRQFRQWHQWDUHVLPLODU
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
1471 F.M. Nave and A. Thompson /  Procedia Engineering  44 ( 2012 )  1470 – 1472 
IRU GLIIHUHQW S+ EXIIHUV $V H[SHFWHG VZHOOLQJ LV JUHDWHU LQ ZDWHU WKDQ LQ EXIIHU IRU DOO
PHPEUDQHVGXHWRLRQVUHSODFLQJZDWHUPROHFXOHV






DQG DIILQLW\PHPEUDQHV RI WKH 39$%'(,'$&X )LJXUH  5HVXOWV KDYH GHPRQVWUDWHG WKDW
&XDIILQLW\PHPEUDQHVLQFUHDVHWKHVROXELOLW\RI&(:/$OVR39$%'(17$PHPEUDQHZDV




FUHDWHG $V VKRZQ EHIRUH 17$ SURYHG WR EH YHU\ HIIHFWLYH LQ FKHODWLQJ 1L DQG WKH GDWD
VXJJHVWV LW KDV D SUHIHUHQFH IRU 1L RYHU &X )XWXUH VWXGLHV ZLOO LQFOXGH GHWHUPLQDWLRQ RI
ELQGLQJFRQVWDQWV.GRI17$IRU1LDQG&X,QFUHDVHGDPRXQWRI17$GLGQRWLQFUHDVHWKH
DPRXQWRIERXQG1LGDWDQRWVKRZQ$GGLWLRQDOO\ LW LVFRQFOXGHGWKDWGDWDIURPDGVRUSWLRQ
DQG PHWDO DQDO\VLV UHVXOWV LQGLFDWH 0H OHDFKLQJ LV RFFXUULQJ GXULQJ SURWHLQ DGVRUSWLRQ
H[SHULPHQWVRI17$1LPHPEUDQHV7KLVPD\EHGXHWRWKHKLJKFRQFHQWUDWLRQRI1D&O0
7KHUH LV D VWURQJ LQWHUDFWLRQ EHWZHHQ WKH0H DQG SURWHLQ EXW WKH H[SHULPHQWDO FRQGLWLRQV
PD\ EH DIIHFWLQJ WKH VSDFHU HOHPHQW %'(  %XIIHU FRQGLWLRQVZLOO EH LQYHVWLJDWHG WR SUHYHQW
VXFK RFFXUUHQFH )XUWKHU HYLGHQFHZLOO EH SXUVXHG WR HOXFLGDWH WKH HQYLURQPHQWDO FRQGLWLRQV
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